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Summary Optical coherence tomography (OCT) and intravascular ultrasound tomography
(IVUS) ﬁndings in a patient with very late in-stent restenosis that was manifested as acute coro-
nary syndrome 8 years after bare-metal stent implantation are presented. This case clearly
shows the disruption of thin ﬁbrous cap associated with a white thrombus by OCT. A superﬁ-
cial high signal with deep attenuation by OCT, composing more than half of the plaque, was
expressed as heterogeneous tissue, mainly composed of echolucent lesion including outside
the struts by IVUS. OCT was very useful, like it is for de novo vulnerable plaques, to evaluatetomography vulnerable plaque that had formed in a previously implanted stent. On the other hand, tissue
outside the stent struts could be visualized by IVUS. Combined use of OCT and IVUS was useful
for understanding the plaque characteristics of ruptured vulnerable plaque that had formed in
a previously implanted bare-metal stent even after stabilization of neointimal hyperplasia.
© 2011 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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oCase report
An 84-year-old male was admitted to our hospital on
February 3, 2010 because of worsening effort angina pec-
toris. He had been asymptomatic since he had undergone
stent implantation in the right coronary artery (MLTM
4.0mm× 15mm) and the proximal left descending coronary
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doi:10.1016/j.jccase.2011.09.006rtery (LAD) (Terumo stentTM 3.0mm× 20mm) in 2002. The
rst follow-up coronary angiography at 6 months showed
0% stenosis in the LAD. An emergent coronary angiogram
btained at the time of the present admission revealed 90%
n-stent restenosis (ISR) in the LAD stent. We decided to
erform PCI for this lesion as the culprit lesion. Optical
oherence tomography (OCT) was performed at ﬁrst fol-
owed by intravascular ultrasound (IVUS) before PCI. OCT
as performed using the M2 OCT system (Light Lab Imaging,
estford, MA) and a Helios occlusion balloon catheter (Light
ab Imaging). The occlusion balloon catheter was advanced
roximal to the implanted stent under the guidance
Published by Elsevier Ltd. All rights reserved.
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Figure 1 Optical coherence tomography ﬁndings. (A) Ruptured thin cup ﬁbroatheroma with homogeneous low intensity signals.
(B) Measurements of thin ﬁbrous cap (A) 60m, (B) 90m). (C) White thrombus can been detected on the thincap ﬁbrous cap near
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ihe ruptured site.
f a 0.014-inch angioplasty wire. The guidewire was then
xchanged with the OCT imaging wire. During image acqui-
ition, lactated Ringer solution was ﬂushed through the inner
umen of the occlusion catheter at a rate of 0.5ml/s by a
ower injector. Slow ﬂow occurred after the OCT procedure.
fter aspiration, the slow ﬂow improved and an IVUS image
as obtained. We deployed an Endeavor stent for this ISR.
CT showed a ruptured thin ﬁbrous cap (60m) with deep
ttenuation (Fig. 1A and B) and a white thrombus attached
ear the ruptured site (Fig. 1C). The IVUS image showed
eterogeneous and mainly echolucent plaque (Fig. 2). There
as also a very hypoechoic lesion outside the stent struts.
hin ﬁbrous cap could not be detected by IVUS. As there
as no stent under expansion we deployed an EndeavorTM
tent (3.0mm× 18mm) covering the ISR lesion followed by
i
o
p
aostdilatation with high pressure. The ﬁnal angiogram
howed thrombolysis in myocardial infarction (TIMI) 3 ﬂow
ithout distal embolism. Angiographic follow-up at 8 months
evealed no restenosis.
iscussion
s a relatively rare cause of ISR after bare-metal stent
BMS) implantation, neoatherosclerosis has been reported
n extended long-term follow-up periods in two patholog-
cal studies [1,2] and an OCT [3] study. We successfully
btained both IVUS and OCT images of such a ruptured
laque in an acute coronary syndrome case. The image char-
cteristics of ISR after BMS may be different between the
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Figure 2 Intravascular ultrasound ﬁnding. Heterogeneous and
mainly echolucent plaque can be seen nearly at the identical
site of ruptured site detected by optical coherence tomography.
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[There was also homogeneous echolucent appearance observed
outside the stent struts. Obvious stent malapposition was not
detected.
early phase and extended late phase (usually over 5 years)
[4]. Early stage ISR is characterized by both IVUS and OCT
as homogenous high intensity signals. On the other hand,
extended late phase ISR shows various signal patterns in
plaque composition [4]. This might imply that several types
of tissue are formed during an extended follow-up period.
This case clearly shows the disruption of ﬁbrous cap associ-
ated with white thrombus by OCT. Deep attenuation under—–Comparison of IVUS and OCT ﬁndings e3
thin ﬁbrous cap might be expressed as echolucent plaque
y IVUS, because the location of the plaque is almost identi-
al between IVUS and OCT images in the same cross section
evel. Combined use of OCT and IVUS was useful to under-
tand the characteristics of a ruptured vulnerable plaque
hat had formed in a previously implanted bare-metal stent
ven after stabilization of neointimal hyperplasia. The cause
f the slow ﬂow might have been coronary occlusion by the
elios catheter along with the lactate Ringer solution ﬂush
uring OCT image acquisition. Thus, we should pay care-
ul attention when using an OCT system for lesions with
ulnerable plaque and thrombi.
eferences
1] Nakazawa G, Otsuka F, Nakano M, Vorpahl M, Virmaani R. The
pathology of neoatherosclerosis in human coronary implants. J
Am Coll Cardiol 2011;57:1314—22.
2] Inoue K, Abe K, Ando K, Shirai S, Nishiyama K, Nakanishi
M, Yamada T, Sakai K, Nakagawa Y, Hamasaki N, Kimura T,
Nobuyoshi M, Miyamoto TA. Pathological analyses of long-term
intracoronary Palmaz—Schatz stenting—–is its efﬁcacy perma-
nent? Cardiovasc Pathol 2004;13:109—15.
3] Takano M, Yamamoto M, Inami S, Murakami D, Ohba T, Seino Y,
Mizuno K. Appearance of lipid-laden intima and neovasculariza-
tion after implantation of bare-metal stents. J Am Coll Cardiol
2010;55:26—32.
4] Habara M, Terashima M, Nasu K, Kaneda H, Inoue K, Ito
T, Kamikawa S, Kurita T, Tanaka N, Kimura M, Kinoshita Y,
Tsuchikane E, Matsuo H, Ueno K, Katoh O<ET AL>. Difference
of tissue characteristics between early and very late restenosis
lesions after bare-metal stent implantation: an optical coher-
ence tomography study. Circ Cardiovasc Interv 2011;4:232—8.
